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Editor 
Ray Osterwald, NODMS 


Editor Emeritus 
Barry R. Wiseman, N6CSW 

Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be — 
possible. | 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain to 
vintage equipment and operating with a primary emphasis on 
AM, but articles on CW, SSB, and shortwave listening are also 
needed. Photos of hams in their radio shacks are always appreci- 
ated. We invite those interested in writing for ER to write, email, 
or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACOOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGI), David Kuraner (K2DK), Jim Riff (K7SC), Dave Gordon-Smith _ 
(G3UUR) 


Editor’s Comments 


Barry Wiseman, N6CSW, SK 
This is one column I never expected to be 
writing so soon. Barry passed on during the first 
week of February 2017 after a lengthy illness and 
a long stay in a Canadian hospital. I received an 


email from Shirley Wiseman, his wife, earlier wi 


this month: “...As you all probably know, Barry 

passed away last week. He did something in his life we would all like to do, even 
though I do not think he even knew just exactly what he had accomplished. But to 
be able to make so many people happy, and to change their lives, to give them that 
excitement of old time ham radio back, and to have been able to bring so many lost 
friends together! What a wonderful time that was. I’m so glad I was a part of it. I, 
once again, have to thank all you subscribers that kept ER going. We so appreciated 
you. And to you Ray, for realizing it also. (Although I think Barry talked you into 
it!) 

“,..Shirley Wiseman” 

Many long-time readers knew Barry and Shirley, but perhaps our newer readers 
might not. Barry was a Canadian citizen, born in Western Canada as the son of a 
railroad machinist. He came to the Northwest US in the 1970s as a heavy 
equipment operator, eventually moving to Western Colorado in the late 1970s. He 
founded a business in Pagosa Springs, CO, that sold and maintained fire alarm 
systems. Selling that business, he bought a small farm west of Durango, CO, near 
the small town of Hesperus. Barry and Shirley were living there when he started . 


Electric Radio during 1989, publishing his first issue in May. 
(Continued on Page 15) 
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The Mosley CM-1 Receiver: 1961-1962 


By Pat Griffin, AA4PG 
478 Cahaba Landings Rd 
Birmingham AL 35210 


patgriffin@msn.com 


Before ham radio embraced the 
transceiver in the mid-1960s, most of us 
used a separate receiver and transmitter. 
Of course, that meant some sort ofa T/R 
switch, receiver muting, CW monitoring, 
etc. But, that was just more stuff to build. 
Now, how good was that?! 


The receiver selection in the early sixties 
included the Collins 75A and 75S-series, 
the big Hammarlunds, Hallicrafters S 
and SX-series, National NC and HRO 


lines and the lower priced rigs from 
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Figure 1: Black/White and White-face CM-1 Re 


Gonset, Knight, Lafayette and of course 
Heathkit. A new name was Drake with 
their TA, 2A-and ZBi 

Prices were all over the map from under 
$50 to over $500, which roughly 
paralleled circuit complexity. There were 
shortwave versions of the All-American 
Five, sometimes with a transformer, and 
up to selectable-sideband rigs with filters 
for the various modes were available. 

Drake introduced its line and really hit 
a home run with the 2B. It was priced 
over $200 less than Collins and was, and 
still is, a terrific receiver. Then, along 
came the Mosley CM-1 (See figure 1) 
from a company known for their 
tribander beams. It was priced even lower 


ceivers and Q Multipliers 
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than the Drake. My friend Eddie Lary 
(WA4KKH, now WS4I) and I were 
teenagers and poured over the CM-1 ads. 
A local Tuscaloosa, AL, ham that got 
most of us going, Phil Mentz (W4ELX, 
SK), had a Drake 2B. He claimed the 
CM-1 was a close runner up for $100 
less. 

Not only was the CM-1 close to being 
affordable at $182, its design was 
understandable. A little time with the 
one-page schematic and you had a basic 
understanding of how it worked. Like 
the Drake 2B, it is an 80-meter receiver 
with crystal-controlled converters for 40- 
10 meters. It uses five GAW8 tubes, i.e., 
it uses the same triode/pentode tube for 
all stages. For AM it has a garden-variety 
diode detector using a 1N34, but for 
sideband and CW is has a product 
detector using a GAW8’s triode section. 
Of course, a product detector meant the 
BFO signal didn’t swamp the AVC line 
so the S-meter worked on sideband and 
CW. And, selectable sideband was 
possible. Only a handful of the more 
expensive ham receivers had product 
detectors in 1962. 

There is no free lunch and to achieve 
the lower price there were compromises. 
There is no RF stage. There are no crystal 
or mechanical filters. Instead, selectivity 
is achieved by double-tuned mixer and 
intermediate frequency (IF) stages. The 
S meter is a pretty simple affair. Voltage 
regulation is provided by a couple of NE- 
2 bulbs and high voltage is provided by a 
single-diode, half-wave rectifier and a 
just-adequate transformer. 

Like most young hams | scrounged, 
traded, and occasionally even ponied up 
some cash and went through a few 
receivers. But, the one I really wanted 
was the Mosley CM-1. I hoped to pick up 
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a used CM-1 but never saw one. Then, 
after a year of slow sales, Mosley pulled 
the plug. Their experiment in receivers 
was over and it was back to antennas 
where they remain to this day. There may 
have been onlya thousand or so produced 
and they almost never show up in hamfest 
boneyards. 

Who knows why sales were slow? My 
guess is it was a bit unconventional and 
for about half the price a new ham could 
get a receiver that looked like all the 
others, with a slide-rule dial and all. But 
to me the unconventional nature was its 
appeal. | 

The slow sales might have been a 
blessing. If it had sold well, Mosley might 
have begun work on a companion 
transmitter. But, by the time it was ready 
to come to market, guess who was in 
control? It was the Japanese transceivers. 
Being unable to recoup their investment, 
Mosley might have shut their doors like 
so many others. Maybe they saw this 
coming, got their investment back and 
quietly went back to making antennas. 

A couple of nice websites with other 
CM-1 information are: 

http://www.radioremembered.org/ 
mosleycm-1.htmland 

http://www.w8zr.net/vintage/ 
receivers/mosley.htm. 

There are a number of good restoration 
hints in the Internet discussion group at: 

http://www.antiqueradios.com/ 
forums/viewtopic.php?f=5 &t=227171. 

Also, Bob Heil, K9EID, interviewed 
John Clemens who designed the CM-1 
and brought it to Mosley. This interview 
is terrific and is available at: 

https://www.youtube.com/watch?v=- 
zr0X7xkj Ug. 

In addition, Hermon Cone (N4CH, 
ex WB4DBB) wrote an excellent article 
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on the CM-1 back in 1995 (see Electric 
Radio #77", seprember |. 199 ain 
particular, he discusses some issues with 
the converter scheme that are not covered 
here. 

I picked up a CM-1 a few years ago and 
replaced) the” usual parts: Thenjmd 
experimented a bit with circuit changes 
and unearthed a discrepancy between the 
schematic and the actual circuit. Finally, 
I addressed the issue of selectivity with a 
variety of Q multipliers. The following 
describes this adventure. 

Product Detector 

When two signals are combined in a 
non-linear fashion, e.g., one fed into the 
cathode and one into the grid of a triode, 
the original signals and their sum 
and differences emerge as the output. 
This mixer circuit is the heart of radio. A 
product detector is an application of such 
a mixer, where the signals are the IF 
signal and the beat frequency oscillator 
(BFO) signal. The output of interest is 
the difference between these signals. That 
output signal is in the audio range and is 
sent to the audio amplifier stage. 

The CM-1 product detector uses the 
triode section of one GAW8 and is almost 
identical to the Collins 75S-1/75S-3 
circuit that uses the triode section of a 
6U8A. Like many other receivers, the 
detector output does not interact directly 
with the automatic volume (AVC) line. 
Hence, AVC and the S-meter function 
whether the BFO is on or off. Contrast 
this situation with the common diode 
detector circuit where the AVC voltage is 
a by-product of the detector stage. In the 
latter case, AVC is disabled when the 
BFO is on, lest the AVC confuse the 
BFO signal with a strong incoming signal 
and proceed with its raison detre and 
reduce the gain of the preceding stages. 
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In a previous experiment, I added a 
product detector to a Hallicrafters S- 
38C using an MC1496 integrated circuit 
balanced modulator from a file located at 
this Internet address: 

http://www.onsemi.com/pub_link/ 
Collateral/MC1496-D.PDF. 

The product detector circuit was 
included in the documentation. I used 
this same product detector circuit with 
che m@Mais arliite 


underwhelming. In on-the-air tests, I 


results were 
could tell virtually no difference. So, the 
recommendation is to leave the CM-1 
product detector as-is. 
Power Supply 

The power supply filter capacitors were 
replaced. No surprise there for a receiver 
over 50-years-old. In addition, the half- 
wave rectifier was changed to a full-wave, 
bridge circuit using 1N4006 diodes. 
Voltage regulation is accomplished with 
a couple of NE-2 neon bulbs. These 
could be replaced with Zener diodes, of 
course, but the NE-2s seemed to work 
fine and I left them in. 

S-Meter 

The S meter’s full-scale is not indicated 
on the meter but the manual indicates it 
is 1 mA and that is also what I measured. 
It appears to be a moving iron-vane 
find @ 
manufacturer name on it but it bounces 
a good bit and could be a Shurite. Only 
so much can be done, short of replacing 
the meter. The movement can be damped 


movement. I could not 


by shunting it with a 390-pFd cap even 
though it is perfectly usable as is. By the 
way, the S-meter bridge circuit bears 
some similarity to the Collins 75A and 
75S-series S-meter bridge circuits. The 
primary difference is the CM-1 develops 
the reference voltage from B+ while 
Collins uses the IF amplifier cathode. 
March 2017 


Figure 2: Original 
Main-Tuning Pinch 
Wheel 


pinch:> wheel (See 
figure 2) has a rubber 
washer of some sort 
embedded between the 
pinch-wheel disks. 
The frequency wheel 
fits between the disk 
and is pressed against 


the rubber washer. So, 


Main Tuning Control turning the shaft also turns the washer 

The main tuning control is composed — and this motion is transmitted to the 
of a thin, aluminum wheel with printed — frequency wheel. 

frequencies turned by a pinch wheel. The While this is a clever little mechanism, 


= 


after 50 years the rubber can 


become hard and no longer grab 
the frequency wheel — so there 
may be considerable slippage. 
The disks are riveted to the shaft 
and I could find no way to 
disassemble it without 
destroying it. Instead, I founda 
pretty simple solution. A 3/8- 
inch grommet slipped over a 
Y%-inch shaft makes a 
serviceable replacement drive 


mechanism, see figure 3. | am 
not sure how long this solution 
will last but grommets are cheap 
and it’s about a 10 minute job 
to replace it. 
White Face vs. Black/White 
Face 

Mosley introduced the white- 
face model (WF) somewhere in 
the middle of production. My 


Figure 3: A new drive 
mechanism has been fashioned 
from a 3/8 inch grommet and a 


4 inch shaft. 


Electric Radio #334 March 2017 5 


black/white-face model (BWF) is #1095- 
11-61 and my WEF model is #1891-7-62. 
When I picked up the WF I assumed it 
would be identical to the BWF on the 
inside. However, I found a surprising 
difference in the product detector. 

The schematic in figure 4 shows the IF 
input to the grid, pin 2, of the V4B 
product detector, the BFO input to the 
cathode pina) “andv an 27k cathode 
resistor. And, the BWE agrees with the 
schematic. 

The WE however was wired with 
both the BFO and IF input tied to pin 2 
of V4B and no cathode resistor. This 
arrangement did work; however, there 
was a constant negative voltage on the 
AVC line. This voltage was apparently 
due to the BFO connection to CRI via 
C36. 

Was this a factory modification or a 
hack? Even though the wiring looked 
professional, at first | thought this was a 
hack; especially, since Cone (1995) made 
no mention of it. But, I went to http:// 
www.w8zr.net/vintage/receivers/ 
mosley.htm that has a picture of the WF 
wiring. If the picture is enlarged, it sure 
looks like this one is wired with both 
inputs to pin 2 as well. Then, I rewired 
the BWF model like this and got the 
same result, i.e., it worked but put a 
constant negative voltage on the AVC 
line. 

Next, I located yet another WF model 
and, sure enough, it is wired with both 
product detector inputs tied to the grid as 
well. 

Finally, | found an addendum, Form 
No CM-1AD,! dated 3-8-62 that shows 
the circuit under the heading New Product 
Detector Circuit. So, it was a production 
change near the end of the CM-1 run. 
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I wonder what Mosley had in mind? 
Was it to get a little more output from the 
product detector and drive V3B a bit 
harder for more audio? There is no 
mention of the reason for the change in 
the addendum and I have found no other 
vacuum-tube product-detector circuits 
like this. Every circuit I found shows the 
inputs to separate tube elements. Save for 
the constant voltage on the AVC line, 
this could be an interesting twist?. It is 
noteworthy that this version of the 
product detector is similar to the first 
mixer (V1A), in which the RF (antenna) 
input and oscillator are both fed to the 
grid. 

Selectivity 

A common criticism is that selectivity 
produced by a few IF stages won’t be 
sharp enough. Mosley apparently 
anticipated this problem and included a 
connection for an external Q-multiplier 
by way of the accessory socket on the rear 
apron. The voltages available on the 
socket suggest they had the popular 
Heathkit QF-1 Q multiplier in mind. 

To evaluate the efficacy Of the 
particular accessory, | compared the 
selectivity with no Q multiplier to that 
with the Heathkit QF 1, the Drake 2BQ, 
and a Central Electronics DQ. For the 
QF1 and 2BQ the Q multiplier is 
connected to pin 5 of T1. (See the figure 
4 schematic.) However, the DQ is a little 
different and its input was connected to 
an insulated loop near pin 5 while the 
output was connected directly to pin 5. 
The tracking generator output of a Rigol 
DSA815TG was loosely coupled to pin 5 
with an insulated loop, i.e., no direct 
connection. The spectral analyzer input 
was connected to pin 6 of T4. The data 
were downloaded and imported into an 
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Excel spreadsheet for analysis. All tests 
were with the BWF model. 

In the following figures 5 and 6, both 
x and y axes are normalized relative to the 
peak signal. The x axis shows kHz from 
peak signal and the y axis shows dB below 
dB down. The 


normalization was necessary due to slight 


peakisignal,, or 


differences in alignment between the Q 
multipliers. 

Figurey5) illustrates thewreceivers 
selectivity with no enhancement. The 
minus 6-dB point is about 3.37 kHz; 
however, there is substantial distortion 
on the high-frequency side. My guess is 
this is due to 50 years of age on the IF 
cans. Mosley advertised selectivity as 2.5 
kHz at 6-dB. If the distortion is removed 
from figure 5 by assuming the high 
frequency side looks like the low- 
frequency side, 2.5 kHz is about what we 


get. 
The three Q multipliers performed 


similarly. The -6 dB point for the QF1, 
2BQ and DQ were .528 kHz, .544 kHz, 
and .512 kHz ,respectively. 

Figure 6 illustrates the results for the 
2BQ. Curves for the QF1 and DQ were 
similar. 

In practice, all three were effective in 
teasing out CW signals in crowded, 40- 
meter conditions. However, the DQ with 
its additional IF amplifier stage performed 
noticeably better. It also has a very smooth 
tuning control. But what would you 
expect from good old Central Electronics? 
If you find one at a good price, pick it up. 

It is always amazing how well rigs from 
the sixties have held up even if they have 
been mistreated. My WF model isa pretty 
sad case. It was not well cared for and 
there is evidence of moisture and assorted 
varmits. But, after a little maintenance 
even the #47 pilot lamps still worked. 
The only parts that absolutely had to be 
replaced were the filter capacitors and 


No Q Multiplier 


khz from signal peak 


Figure 5, Selectivity with No Q-Multiplier: The 6 dB-down bandwidth is about 
3.37 kHz. However, if the noticeable distortion on the high-frequency side is 
removed, the bandwidth is about 2.5 kHz. 
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2BQ Q Multiplier 


khz from signal peak 


Figure 6, Selectivity with the Drake 2BQ: The 6 dB-down bandwidth is about 


544 kHz. 


the dial’s pinch wheel. After over 50 
years, the CM-1 coupled with a Q 
multiplier still makes a nice little receiver 


for AM, CW and SSB. 


Footnotes: 

1. The addendum also includes the 
following: C47, 400 pF, added between 
pins 3 and 4 of S1A band switch; PL1 
and PL2, voltage regulator neon lights, 
eRateedo NES 3. from NEO, 
presumably due to the higher current 
rating of the NE83; R7 and R31, PLI1 
and PL2 current-limiting resistors, 
changed from 15k and 27k to 8.2-k ohms 
and 12k, respectively, presumably to 
accommodate the NE83 neon lights; R12, 
V3A cathode resistor, changed from 270 
ohms to 270 or 150 ohms factory selected; 
shielded wire added between C28 and 
R16, i.e., shield added to wire connecting 
AF gain and grid of first audio amp. 

2. I contacted the Mosley company. As 
you might guess, no one is there now that 
was present in the CM-1 days. The 
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contact said that information is in their 
archives. However, she does know 
someone that might be helpful. So, this 
lead along with a couple of others might 
be helpful in determining why Mosley 
changed the product detector circuit. If 
a reader has an idea about this, I would 
love to hear it as well. 

3. A later model of the QF1 was the 
HD-11 that hada built-in power supply, 
5k instead of 10k adjustment pots, and 
2700 ohm fixed resistors in series with 
the. pots, > The 
improvements; however, the last 
prevented the operator from setting the 


first two were 


regeneration such that self-oscillation 
occurred. So, the rule of thumb of 
adjusting the regeneration just shy of 
oscillation was not possible. Bypassing 
the fixed resistors restores this ability. 


ER 
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° The Restoration Corner 


ee Please send in your restoration topics and share them with all ER readers! 


The National NC-77X Toothpick Hum Elimination 
Modification 


By Charles Hallock, AA3 WS 


A Thermionic Fairy Tale: 
“RF Can’t Read” 


Well, I have a real nice multi-band 
National NC-77X vacuum tube table 
radio in a fine wooden case. I have always 
liked this radio, so I keep the unit in my 
“inside radio lab.” (The winter radio shack 
is in the house). I cannot remember where 
I obtained the radio, but I did bring the 
radio for show-and-tell to the Charles 
County Amateur Radio Club Field Day 
back in 2002. One of the visiting little 
boys commented: “Look Mon, it lights 
up inside!” 


As time ages all things, the radio 
developed a hum, and so this “thermionic 
fairy tale” begins: 

Since all radio articles seem to begin 
with a technical description of the subject 
radio, I shall not break rules and provide 
the same: 

The National NC-77X isa high quality 
“All-American Five Radio’ utilizing 
transformer isolation and multiple bands. 
The vacuum tube line-up is: 12BE6 
converter (mixer), 12BAG6 intermediate 
frequency amplifier, 12AV6 detector and 
audio preamplifier, 50C5 audio amplifier, 
and 35W4 rectifier. Other nice additions 
to this radio are a beat frequency 
oscillator, a receiver stand-by switch, and 


Figure 1: The National NX-77X 
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Figure 2: National NC-77X 
Schematic 


a headphone jack. 

The radio chassis is 
anodized copper with high 
quality components with 
exception of the volume 
control potentiometer. 

As noted earlier, my fine 
vacuum tube radio has 
deveroped, a)’ hum. 
Theretore; I-being the 
“Thermionic Emissions 
Wizard” I am, I changed 
the rectifier electrolytic 
capacitors without even 
checking the value or voltage 
breakdown levels. I knew 
the radio would be healed. 
Mercy, the radio still has a 
hum. 

What is a wizard to do? 
Well of course, do what all 
of ham’s radio wizards do, 
turn the knobs! Bingo! The 
hum is intermittent when I 
turned the volume control 
knob. My ego crashes, hum 
reduction with a plastic 
knob. Puzzlement 
overcomes my thought 
process. Then, my interior 


lect kicks in; wiggle the 
control stupid! Alas, the 
intermittent hum is be 
duplicated. Once again my 
Wizardry kicks in, “the 
potentiometer nut must be 
lose.” Grabbing my trusty 
ignition wrench? set, I dive 
into the bottom depths of 
the receiver under chassis, 
andivoesix behold). The 
potentiometer does not have 
Electric Radio #334 
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ITHE TOOTHPICK MODIFICATION 


a nut, the potentiometer in one of those 
cheap pots with twist tabs. “Such a well- 
made radio cutting corners on a 
potentiometer (a value judgment on my 
part).” 

I decide, being the thermionic emission 
wizard that I am, and, the high quality of 
this radio with exception of the 
potentiometer; I will replace the 
component with one of the finest nut 
secured potentiometers I own. However, 
after diligent search, a 1 Megohm 
potentiometer with an on/off switch 
cannot be found. What do I do? Looking 
down into the trash can I see the wooden 
stick cotton swab that I used to clean the 
band switch. A “Gomer Pyle” moment 
kicks in, “shame, shame, shame,” you are 
not going to shove that wooden stick in 
between the chassis and the potentiometer 
are you? Gomer aside, I jammed the 
wooden stick between the chassis and the 
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Figure 3: This is a photo of the toothpick repair. 


potentiometer and broke off the excess. 
It works! It was a “hokey” repair to the 
rescue. OK, OK, I did not use a toothpick; 
you must admit though, “toothpick” 
sounds sexier than “Q Tip.” 

The End of this Thermionic Fairy Tale. 


(Footnotes) 

1. The_All American Five Radio book by 
Richard McWhorter does an excellent job of 
describing All American Five Radios and is 
recommend reading by me for all Thermionic 
Emissions Wizards in training. 

2 For the Thermionic Emissions Wizards in 
training “ignition wrenches” small tappet 
(thin) wrenches that allow the Wizard to 
turnanutin tight spaces. Like a potentiometer 
nut between the chassis and tuning wheel on 
a radio. 

3. For the Thermionic Emissions Wizards in 
training, a wooden stick cotton swab is “Q- 
Tip” of time gone by. 
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An Audio Mod for the Vintage Active Filter 
Originally in ER #306 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Background 

This modification applies to A Vintage 
Active Audio Filter originally published 
in ER #306, November 2014. This filter 
has been in constant use since the 
publication and is paired with my HQ- 
129X receiver. It has performed well 
when used on CW mostly in the peak 
mode. The filter has not returned to the 
bench for any reason since it was pressed 
into service. Installing this modification 
is the first time the cover has been 


removed. 


physical tube protection 
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Figure 1: The filter now contains the 6AQ5 in the 
right-rear position. Tube shields were added for 


The Problem 

While the filter has an excellent track 
record with the peak and null functions 
there is an audio issue that needed 
attention. The problem is noticed when 
the bypass switch is transferred to the on 
position. This allows a direct line from 
the receiver's headphone jack to the 
headphones that are plugged into the 
filter. When this happens the audio level 
is much higher then compared to the 
output of the filter. 

Since I use headphones 100% of the 
time, with the bypass off, whether on 
AM or CW the issue is really a non- 
problem. But being a “Type A” person 
the non-problem needed to be fixed. The 
audio issue has nothing to do with the 
null or peak functions. 

The Problem’s 
Source 

A 6C4 triode (V3) is 
used as a buffer audio 
amplifier. The original 
intention was for this 
stage to have unity 
voltage gain. 
Measurements were 
made to verify the 
tube’s gain. A 1 kHz, 
1 volt P-P signal was 
fed to the grid through 
met uk 
capacitor. The two 
12AX7s were removed 
for this test. The plate 
measured 14 volts P-P 
and the secondary of 
the output transformer 


input 
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Figure 2: The original 6C4 stage and the new 6GAQS5 stage show the necessary 
circuit modifications. The heater and plate pins are the same for each tube. 


measured 0.4 volts P-P. This clearly was The Problem’s Cure 
the source of the problem of increased The cure involved locating a tube that 
audio when the bypass was on. Instead of | would supply more voltage gain. A search 
being a unity voltage-gain stage it wasa in the tube manual showed the tried- 
60% voltage-loss stage. and-true GAQ5 would be suitable for the 
task. The nice thing about using this tube 
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Figure 3: This is the original schematic of the Vintage Active Filter with the 6C4 


output stage. 
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in this application is how the filament 
pins 3 and 4 were the same as the 6C4. 
The plate pin 5 was also the same. 

A 6AQ5 was pulled from stock and 
given a quick check. It is the only 
additional component required for the 
modification. The grid and cathode parts 
from the 6C4 circuit were unsoldered 
and reconnected to the correct 6AQ5 
Pits ie primary of the output 
transformer was rewired as shown on the 
figure 2 schematic. 

The voltage gain test was repeated with 
the 6AQ35 installed. The same 1 volt 
peak-to-peak was applied via the input 
capacitor to the grid pin #7 of the 6AQS. 
The plate measured 30 volts P-P and the 
secondary of the output transformer 
measured 1.25 volts P-P. 

Now, instead of a 60% loss in voltage 
gain, the audio stage has a 25% increase 
in voltage gain. To be honest, I could 


really hear the 60% loss. The 25% gain is 
definitely satisfying to this “Type A” 
person. The cathode components of the 
stage can be changed for a one-to-one 
voltage gain but I know my ears wouldn’t 
hear that small change. 

The cover was replaced and the filter 
put back into service with the HQ-129X. 
This receiver has five positions of crystal 
selectivity with a phasing control. Yes, 
these two functions will narrow the 
bandwidth and aid in coping CW, but 
will be greatly enhanced with the addition 
of the audio filter. 

An audio filter is a true asset when 
paired with a vintage receiver and 
operating in the CW mode. If you are 
using a vintage receiver and haven't tried 
an active filter, either a solid-state or 
vintage-tube version, you are missing out 
on enhanced CW reception. 


ER 


(Editor’s Comments from Page 1, Continued) 


Barry and Shirley sold the farm after Electric Radio began to grow and moved into 
Durango, CO, and lived in that town for several years before moving to a mountain- 
top location outside of Durango called Purgatory Ridge. Winters were difficult up 
there so they moved again to another farm outside of Cortez, CO. They stayed in 
Cortez until they retired in 2002 and moved back to Vancouver Island, Canada, in 
early 2004. 

One of the reasons for the early success of Electric Radio was because Barry 
personally knew Leo Meyerson (WOGFQ), founder of World Radio Labs, Lew 
McCoy (W1ICP), ARRL Technical Author, Bill Orr (W6SAJ), famous author and 
editor of the Radio Handbook, early Collins employees Ernie Pappenfus (K6EZ), Bill 
Stewart (K6HV, one of Collins’ first employees during 1935), Roy Olsen (WAGOTHD, 
designer of the ART-13 and co-inventor of Collins’ permeability tuned oscillators), 
and many others. These men were responsible for either the development of the classic 
radio gear we all enjoy so much now or writing about it, but at the time they were 
slowly being forgotten. Barry recognized that and ER provided a new outlet so that 
their contributions would be remembered. 

After returning to Canada, Barry and Shirley bought a sailboat and had intended to 
sail around the West Coast. Barry had let his N6CSW call expire and never did get a 
Canadian ham ticket. 


ER 
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A Hand-Held Transmit/Receive Switch 


By Don Chester, K4KYV 
Woodlawn, TN 
k4kyv@hotmail.com 


It wasn’t always that unusual fora ham 
station to have two- or three-switch 
operation, with separate toggle switches 
on the transmitter, the receiver and 
maybe an additional knife switch for 
antenna change-over, each having to be 
manipulated each time the station is 
switched between transmit and receive 
(Whew!). “Let me turn it back to you, but 
give me a few seconds while I throw all the 
switches” was a commonly heard phrase. 

Some transmitters have a stand-by/ 
transmit switch on the front panel, often 


with extra contacts to control other 


i 
The Boom Mic at K4KYV 
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station functions, but a better solution is 
to use relays for the various T/R functions, 
letting a single main T/R switch activate 
the relays. The switch may be located on 
the transmitter, on the microphone or 
microphone stand, on a separate station 
control console, or operated by foot. I 
never found any of those solutions entirely 
satisfactory. With a hand mic, the 
microphone has to be held up to the 
mouth with the transmit button squeezed 
for the duration of every transmission. A 
desk stand mic, such as the popular D- 
104 G-stand, not only gets in the way on 
the operating table; it’s only a matter of 
when, not if, it will accidentally be 
knocked off the table for the inevitable 
tumble to the floor. A switch on the 
transmitter panel or station console means 
reaching, perhaps across the desk, over to 
the switch each time. The foot switch is 
even more uncomfortable, requiring one 
to assume a sometimes awkward position 
in the chair to operate the switch. 
What has worked best for me is to 
mount the microphone ona boom stand, 
out of the way and off the desk, and to use 
a separate hand-held switch for the T/R 
function. The switch is attached to the 
end of a cord that may connect to the T/ 
R relay system via a 1/4" phone jack, but 
doesn't have to be held up to the mouth 
while talking as in the case of the hand 
mic; it can be hung on a hook attached to 
the operating table or held in the lap 
during the QSO. My first one was an 
ordinary SPST toggle switch connected 
to the end of a piece of zip cord, with the 
soldered connections covered with 
electrical tape. The later, more refined 
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version, which I have used for decades, 
consists of a retractable spiral cord similar 
to the one used with a hand mic, and a 


The New T/R Switch and its Hook 
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The New T/R Switch and Plug © 


high-quality AC line-cord switch attached 
to the end. An excellent cord for this 
purpose is a stereo headphone extension 
cord. A spiral telephone handset cord 
might also be made to work. I was able to 
attach a spring bushing originally used 
on the cord of a hand mic, to where the 
cord comes out of the switch housing; 
this helps protect the conductors from 
failure due to metal fatigue over time as 
the cord is flexed back and forth with 
normal use. The headphone extension 
cord retracts to a few feet, but may be 
stretched out to about 10 feet, allowing 
one to hold the T/R switch in one hand 
while walking over to the transmitter 
controls or behind the transmitter, 
switching between transmit and receive, 
to observe whatever might be necessary 
during tuning adjustments’ or 
troubleshooting, something that may be 
impossible without the aid of an assistant, 
with the other options mentioned above. 

Here are some photos of the switch, 
the mounting hook and the microphone 
boom stand. 


ER 
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The Canadian Wireless Set 
No. 52 


By Brian Thompson, NI6Q information available to me was contained 
12544 Sisar Rd in movies, especially the WWII kind, 
Ojai; GA 93023 where various radios, like Collins TCS- 
NI6Q@aol.com 12, were featured in some dramatic naval 
Introduction situation, or the ART-13 and an 

As a young teenager in the early sixties | associated BC-348 unit were shown in 

I was discovering the magic of shortwave — other aeronautic adventures, and BC- 


radio slowly, and the only real source of 611 Handy Talkies were heard loud and 


_eRS 


i 


Figure 1: The WS-52 Installation at NI6Q: Overall view with WS52 to the right, WS 
18 in the middle and the left rack containing another Marconi receiver type CSR5A 


and a home made linear below. 
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Figure 2: Receiver’s Front Panel Detail and the Canadian Marconi Name Plate 


clear. 

I was quick to spot that the power 
cables were not connected and the meters 
were not moving, though, and I felt a bit 
frustrated. (Why not do it properly?) 


I was growing up in Paris, France. | 


Station d’é 
Scone 


mission et de réception « C $2 » 


— 


Ecoutez les bandes amateurs 20 ~ 40 
et 80, vous entendrez les nombreux 
« €C 52 » déja en service en France 
et a VEtranger. 

Fonctionne sans trous de 1,75 4 16 Mcs 
Puissance émission max. : 120 W_ gra- 
75 W. Phonie. Matériel conforme 
‘prescriptions en vigueur. Fabrication 
ienne impeccable. Livré en parfait 
1 de marche, trés bon état. Expédition 


q ee ee ee ee a 75 

récepteur seul 110/220 V... 350. 
émetteur seul ey 50 
scription détaillée complete, 
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soon discovered that a small number of 
radio surplus stores were in existence as | 
saw their advertising in electronics 
magazines and I started visiting them 
regularly to get my fix of dreams. Mostly 
US equipment was sold in those strange 
places, but German FUG 16 and British 
R1155/T1154 radios were also offered 
and looked very mysterious to me. 

One day, as I was doing my weekly 
tour, a new radio had shown up on a 
shelf’ Tr \was 
complicated that I’d seen that far. | 
scrutinized it for a long time: it had 
everything needed to excite one’s 


massive and more 


imagination: Receiver to the left, 
transmitter to the right, and a power 
supply in the middle. It covered 1.6 to 16 
MHz coverage in 3 bands with a VFO on 
the transmitter, both CW and phone 
provisions, a powerful 813 output tube, 


Figure 3: 1963 Advertisement from a 
Surplus Store in Paris, France 
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a speaker on the front panel, and a single 
12 VDC power requirement. My heart 
beat was speeding as I kept looking deeper 
and finding no usual red flag like the 
need for a 400 Hz, 115 VAC power 
source or the missing rare interconnection 
cable. This rig only needed a strong 12V 
car battery, a mic, and a random piece of 
wire to put you on the air! The name 
plate said “Canadian Marconi Company 
— Wireless set Canadian No 52 — 1944.” 

Finally, the owner of the place kicked 
me out and told me to come back the 
following week and drool some more. | 
did, naturally, but the unit had been 
sold. 

Then started a long dark period where 
I consoled myself with other radios in my 
arms like a good collection of German 
WWII radios (several tons, actually), a 
pair of BC-610s, entire Hallicrafters 
families, Collins Everything, Signal Ones, 
and other really exotic pieces. At the end 
of the day I was still thinking about that 
elusive and marvelous WS 52 piece that 
I had never seen again, anywhere. To 
make things worse, in 2005 or so, I was 
able to purchase a complete Wireless Set 
19. Operating that rig confirmed the 
impression that something really different 
was happening with these types of rigs 
that was bringing a lot of operating 
enjoyment: The limit is not the radio but 
rather your operating skills. I just bad to 
find a complete WS 52. 

Well, that proved to be very hard. WS 
52 units were not mass produced. 
Probably only 1700 units came out of the 
Canadian Marconi Company in 1944 
and 1945. About 1200 were shipped to 
England and the rest remained in Canada 
as the war ended. The units were used up 
into the mid 1960s in Europe and Canada 
then eventually some found their way to 
the surplus stores and many more were 
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scrapped. 

With time passing, most remaining 
units were taken apart. The receiver 
sections were used by amateurs and a 
good number survived to this day because 
they were so good. But the rest of the rig 
was parted out probably because of the 
size and weight involved. (The complete 
WS 52 weighs 270 pounds!) 

It is only because some good Canadian 
souls decided to help me that I am able to 
share this report with you today. Fred 
Speckeen (VAZAWO) really made it all 
possible by supporting my quest for years 
and personally picking up and shipping 
the beast from Canada to California when 
the unit was found. 

Moe Fritz, from Ontario, cared to 
answer to my post on the “Wireless Set 
Nol9” group and sold me the unit at a 
very reasonable price. 

Jacques Fortin (VE2JFE) sent mea lot 
of vital information on the WS 52 and 
offered a rare original operator’s manual 
to complete the rig. 

So, was the WS 52 the most successful 
medium range set designed during 
WWII? Really? Well, that is the way 
Louis Meulstee qualifies the WS 52 in his 
excellent Wireless for the Warriors series 
of books. Let us see what motivates this 
praise. 

Brief Historic Development 

During the course of WWII, the United 
Kingdom developed a number of radio 
sets for their vehicular use, and a very 
successful design was crafted by PYE with 
the Wireless Set 19. This muccen 
transceiver was so efficient that it was 
present everywhere and even built under 
license in the US (by Zenith, Philco, and 
RCA) to equip Sherman tanks bound to 
Russia around 1942 on the lend- lease 
program. The WS 19 was a low power rig 
delivering about 6 watts CW and 3 watts 
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Figure 4: The CMC (Canadian Marconi Company) Building in Montreal, circa 1985. 


AM in the 2 to 8 MHz range. For longer 
range communication needs, linear 
amplifiers were designed for the WS 19 
(Amplifier RF No2 and Amplifier 
Canadian 19) that boosted power up to 
the 50 watt level, but spectral purity was 
poor and overall performance of the 
complete high power WS 19 was not 
ideal for communications at Brigade/ 
Division level. A better set was needed. 

An earlier Wireless 9 did exist as a 
medium power set but suffered mainly 
from a limited frequency range covering 
1875) tors Miz. So, that’ unit: was 
redesigned, considerably improved, and 
manufactured in Montreal by the 
Canadian Marconi Company at a cost of 
US$ 8,450.00 per unit (!) Originally 
designated Wireless set No 9 Mk2, it 
finally took it’s final identity as” Wireless 
set Canadian No 52". (Note :$ 8,450.00 
in 1944 would be about $ 115,000.00 
today. No wonder why the unit is still 
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working 75 years later!) 

Wireless Set Canadian No. 52 Tour 

There are 4 major components to the 

WS52: 

e The Receiver 

¢ The Transmitter 

¢ The Power supply 

e The -‘cattier” wnit is where all the 
sige Pinto, and are 
interconnected on the rear by “fork” 
type connectors that are an integral part 
of the carrier unit. 


above units 


The complete inventory also comprised 
an additional separate “tuner” unit and a 
remote receiver similar to the one in the 
set, but with its own cabinet and separate 
power supply. Duplex operation could 
be had with this arrangement. Remote 
line operation was also provided. 

Power was by means of a 12 VDC 
battery stack and dedicated gas-driven 
generator to recharge the batteries (even 
when vehicular). So, the unit could be 
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unloaded and installed as a self-powered 
ground station. 

Various whip antennas could be used 
when installed in a vehicle and long-wire 
operation was the norm in fixed 
installations. 

The Receiver 

The receiver uses 10 tubes plus 3 for 
the) crystal: calibratoryals “is orwihe 
superheterodyne type with one RF stage, 
a separate local oscillator, 2 IF stages on 
420 kHz, and two audio stages. 

Excellent stability is achieved as the 
unit uses parallel capacitive temperature 
compensation on each band. 

e Band 1 Covers 1.750 to 4 MHz 
¢ Band 2 Covers 3.5 to 8 MHz 
¢ Band 3 Covers 7 to 16 MHz 

The main tuning control is of the same 
type as the Wireless set 19 and can also be 
preset to 2 fixed frequencies by means of 


a “flick” mechanism. The dial drum is 
directly calibrated in MHz over 180 
degrees and seems crude in precision, but 
it is tuned by a smooth, 2-speed vernier, 
totally free of any backlash and actually 
very nice to use. Also of great help is an 
additional “Freq Adjust” knob that 
activates the iron core of L10A, connected 
in series with the low potential end of 
each oscillator coil, and providing 
excursion around the tuned in frequency. 

A special crystal calibrator is present 
that generates a choice of 1 MHz, 100 
kHz and 10 kHz. For precise calibration 
up to 5 kHz (you can hear the 2 slopes 
between two 10 kHz beeps) you simply 
need to “count the beeps” to arrive on- 
frequency throughout the entire range of 
the receiver. (Remember: the limit of this 
radio is the operator’s skills.) 


Both IF stages are coupled by double 
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Figure 5: The Receiver Front Panel 
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Figure 6: Receiver Front Panel with Upper Panel Off for Replacing Tubes 


tuned IF transformers that both have 
additional coils to provide 2 positions of 
selectivity labeled “Flat” and “Sharp,” 
the bandwidth being in the order of 6 
kHz in flat and 2.5 kHz in sharp. 

For CW, the BFO is activated and a 
“HET TONE” control allows for fine 
tuning of those signals as well as for SSB, 
if needed. The unit has an RF gain control 
independent of the audio gain control 
and can be used with or without AGC in 
all modes. 

Of interest is a noise limiter that is a 
combination of series and parallel circuits 
and works well. There is also a switchable 
“CW NOTE FILTER,” which is a 1000 
Hz filter boosting that frequency and 
attenuating others. 

The audio frequency amplifier 
comprises two pentode stages delivering 
plenty of audio to the front panel- 
mounted speaker or to headphones. 

The receiver uses mainly ARP3 tubes, 
similar to the 12K7G, but with a British 
7 pin socket. 

A meter is present on the front panel 
with a switch for testing all stages on 
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both receiver and transmitter, as well as 
all voltages, PA anode current , antenna 
current and AGC. 

In addition, the receiver upper front 
panel can be removed and all tubes 
replaced without the need for taking the 
receiver out of the “carrier” rack. 

I cannot resist mentioning the presence 
of the standard pocket watch holder on 
the front panel, making it unlikely to 
miss that important schedule ... or tea 
time! 

The Transmitter 

The 6V6 master oscillator tube covers 
the frequency of band 1 (1.17 to 4 MHz) 
and is not switched. 

Crystals between 1.75 and 4 MHz will 
be used on their fundamental frequency 
on band 1, doubled on band 2, and 
quadrupled on band 3. 

On bandsy2 and 5) (3.9, to167 MHz); 
the anode circuit is tuned to the second 
harmonic of the oscillator frequency. If 
selected, this stage also serves as a crystal 
oscillator. 

A following 6V6 tube functions as an 
amplifier or doubler, depending on the 
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band in use. 


A third 6V6 is switched into the circuit 
only on band 3 as an intermediate 
amplifier to provide adequate drive to 
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Figure 7: Transmitter Front Panel 


the final power amplifier. 


The RF power amplifier uses an 813 
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tube operating in class C in phone and 
CW. Three levels of power are selectable, 
“HIGH” “MEDIUM” and “LOW from 
a front panel switch that controls bias 
and screen voltages on the 813 tube. 
The RF output circuit allows matching 
into a good range of 
antenna values except 
for some short whips, 
essentially, where the 
external “Aertal 
Tuning Coil No. 2” 
needs to be used. 
The VEO, 
i'nsyt.e, CMege. ictus 
amplifier, and final 


plate tuning controls 


Figure 8: Transmitter 
Front Panel and 
Access Through the 
Fan Door to Replace 
Tubes 
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are of the same “Flick” type encountered 
on the receiver's main frequency dial, 
with two preset possibilities. 

The antenna tuning circuits are roller 
inductors with counters along with fixed 
capacitors switched into action by the 
band selector. 

The audio frequency section includes a 
speech amplifier (ARP3) with provision 
for a dynamic or a carbon microphone. 
This stage also works as a 1000 Hz 
oscillator to serve as sidetone in CW and 
also feeds tone to the modulator tube in 
“Modulated CW mode.” 

The 6V6 modulator tube modulates 
the grid of the 813 RF final. 

CW operation is primarily of the grid- 
blocking type but full break-in operation 
can also be selected for operation up to 
20 WPM if you don’t mind the relay 
chatter. Sidetone is present at all times in 
the headphones. 

Netting is provided to rapidly sync the 
transmitter frequency to the receiver. 

A fan is mounted on a door on the 
Peortnpanel it: is activated -byva 
temperature sensor and starts when 
needed, under heavy traffic or very hot 
weather. The 813 filament is only 
activated during key-down in transmit 
mode so not much heat is generated. 

The fan door opens and allows the 
operator to replace (with some dexterity) 
any tube in the transmitter without having 
to remove the transmitter from the carrier 
unit. 

On the transmitter section, I cannot 
resist mentioning that the RF power level 
switch is “protected” by a key that needs 
to be inserted by your superior if you 
have the audacity to think that you need 
to run the transmitter in “HIGH” power. 

Power Supply 

The WS 52 power supply needs to 

produce 150 VDC for the receiver, 285 
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Figure 9: The power supply section, 
shown before’ restoration and 
modification to AC. 


VDC and 1300 VDC for the transmitter 
and also negative DC voltage for bias and 
blocking purposes. All filaments, fans 
and relays power directly from the 
12VDC input. 

The power supply section comprises 
two main units: a vibrator supply for the 
receiver's 150 V supply that actually slides 
into the front panel of the main PSU 
chassis for easy replacement of the 
vibrator, and then the rest of the unit 
that houses 2 rotary transformers (285V 
and 1300 V) for the transmitter that are 
actuated only in transmit mode, plus all 
necessary filter capacitors and T/R relays. 
A thermostat-controlled fan is mounted 
Ditne: front panel and stacts ,if 
temperature exceeds 100 degrees F inside 
the PSU. Both rotary transformers are 
also equipped with thermal cutoff circuits 
in case of overheating. 

Bias voltage is derived from the -1300 
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volt not being directly grounded. 

The PSU unit also has the necessary “5 
point” drop out connectors, typical of 
most British radios of the time, for 
headsets, 

remote 


of various 
other 


connection 
microphones and 
accessories. 

Four switches are mounted on the front 
panel: (RECERVER ONG 
“TRANSMITTER FILAMENT ON,” 
“NET” and a “TRANSMIT” switch for 
use in the non break-in CW mode. (grid- 
block keying) 

The “Carrier” Unit 

The holds. all 
interconnection slide-in plugs and wiring 
between the subassemblies described 
above. It is mounted on an anti-vibration 


Carrier “wnt 


system suitable for vehicle use. The top 
of the carrier allows for mounting of the 
separate “Aerial Tuning coil No2.” There 
is also a metal tray on the carrier to store 
the operator’s manual. 
Notes on Restoration 

The unit that came to me from Canada 
was complete in “restorable” condition. 

I worked one section at a time, starting 
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Figure 10: My unit, shown in as-found in Canada, before restoration. 
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with the receiver. The components and 
wiring were in good condition and an 
attempt was made in bringing power up 
using a variable HV lab power supply, 
starting at about 50 VDC for an hour 
and gradually raising that voltage to 150 
VDC over a 3 hour period in order to 
reform the capacitors. The receiver came 
to life easily and I was surprised to measure 
all proper voltages on the tubes sockets. 
Upon close inspection, a few resistors 
had increased in value and were replaced, 
but none of the capacitors were replaced. © 
IF alignment and RF alignment followed 
that showed to be very close, actually. 
The transmitter restoration followed 
and was a bit more time consuming as | 
wanted to clean all switches, controls and 
roller inductors before applying power. 
Using the same technique with the 
variable HV lab supply, voltage was 
gradually increased to 285 VDC and the 
capacitors reformed nicely. The VFO 
was working and stable and I had drive to 
the 813 tube. A work sheet plate was 
found in the unit dating the last 
calibration to July 1962. Well, I could 
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Figure 11: The power supply is being 
modified for AC with Hammond iron. 


not calibrate better! I replaced a few 
resistors there again, but no caps. 

About 600 VDC was then applied to 
the 813. The set was producing about 30 
watts on CW and 15 watts on AM. It was 
time to switch my attention to the power 
supply unit. 

The power supply was turned on using 
a 12 volt storage battery. The receiver 
vibrator section started but no 150 VDC 
was there. Upon replacing the 0Z4A cold- 
cathode rectifier the correct voltage 
appeared. Activating the transmit relay 
manually started both dynamotors but it 
was pretty loud. I was trying to picture 
myself running a QSO on AM with that 
noise... Humm. What should I do? Fora 
couple of weeks I tried to convince myself 
that I should just run it that way and keep 
it all original. But the perspective of 
running the set in total silence prevailed 
and I started the project of taking out the 
dynamotors and building a nice AC power 
supply in its place. That was a fun project 
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and a bit challenging for all the AC 
transformers, chokes and filter caps to fit 
in that space but a couple of months later 
and with the expert help of my good 
friend Wayne Spring (W6IRD) it was 
done, using Hammond transformers. 
Note that the receiver PSU is still in use, 
the vibrator having been taken out and a 
transformer fed directly with 13 VAC. 
Some diodes were used to rectify the 
lL2VAG@ to power the telays.’ No 
modifications were necessary on the 
receiver or transmitter sections. 

After a couple more months of painting 
and detailing, I was ready to get on the 
air! 

Notes on Operating 

So here I am, 50 years later, in front of 
the WS 52 again. My heart is racing to 
the same speed as it was in that surplus 
store in Paris, 1964! 

Receiver on, I checked the 150VDC 
on the front meter. I turned the band 
switch to band 2 and tuned to 40 meters. 
I heard signals. I turned the transmitter 
band switch to band 2 also and rotated 
the roller inductor for maximum noise. I 
tuned down to the CW band and heard 
nice, crisp CW signals. I had to reduce 
thesRE gain. be wtront speaker. 1s 
surprisingly good for its size. I tried the 
“narrow selectivity position and played 
with the 1000 Hz filter. 

I switched to AM and went up around 
7293 kHz. I hear Damon (W7MD) 
talking with some friends from Arizona. 
He sounds good and I put the meter in 
the AGC position to see his carrier riding 
the: meter, Fhe meter actually reads 
backwards: the stronger the signal, the 
more to the left the needle goes. This is 
normal... same thing on the WS 19. 

I threw the switch for the transmitter 
filaments on. After a minute, I threw the 


“NET” switch and set the VFO to beat 
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5 Hopes : 


Figure 11: The original manual is in the 
carrier unit. 


W7MD’s signal. It worked good. I then 
selected the dummy load and keyed the 
transmitter, in “HI POWER” CW mode. 
Adjusting the PA tuning and antenna 
loading roller inductor, I read 110 watts 
on the Bird wattmeter. Selecting the AM 
mode, the output power fell to 60 watts, 
pretty normal for grid modulation. 
Talking into the mic increased plate 
current. A good sign! Will Damon hear 
me? I select the antenna and call him. 
Yes, he does! Nice to have this first QSO 
with a friend. He says the audio sounds 
good. I am ecstatic! 

OK, back on CW mode. I plugged the 
Vibroplex into the key jack and called 
CQ around 7050. 

People come back to me with good 
reports. The traffic is fast and easy with 
the local sidetone. The VFO is stable. I 
also monitor the signal on a modern 
receiver. The note is nice, abrupt, and 
characteristic of grid-block keying. The 
receiver controls are at hand and the 
selectivity and filter are adequate. 


I tried 20 meters CW. The power is 
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down a bit, only 90 watts output. The 
receiver is not as nervous, it seems, but 
still OK. The note as monitored on the 
modern receiver is starting to have some 
“character” but does not seem to raise red 
flags from my correspondents. 

Using the crystal calibrator I tuned to 
exactly 14060. In “MEDIUM” power 
position the rig puts out 25 watts and 5 
watts in “LOW” power. 

The unit runs cold. The final 813 tube 
filament comes on only in transmit mode 
and doesn’t have time to heat up the unit. 
The fans never come on. The power 
supply is dead silent. I felt less guilty 
about the conversion to AC. 

I proceed to log CW and AM QSOs on 
160, 75, 40, 30 and 20 meters with same 
results. Only 20 meters has less power 
and less receiver sensitivity. Surely some 
of the 75 years old mica caps or else have 
aged a bit. Who cares? My teenage dream 
is alive and well! 

I could go and tell youa lot more about 
this addicting rig and its secrets. For 
instance, I could show you that all 
lettering glows in the dark, and especially 
under a small ultraviolet lamp. We know 
that the Wireless 19 glows green in the 
dark, but on the WS52, the dials and 
lettering glow in green, yellow, orange 
and pink. What a Christmas tree. (The 
lettering is not radioactive but rather of 
the phosphorescent zinc sulfide type.) 
But, I will close here. For about a year, I 
have been running this WS 52 almost 
daily. 

On AM, when I feel like it, I drive a 
homebrew linear amplifier to produce 
300 watts carrier. The WS 52 is running 
in” MEDIUM” power , about 25 watts 
out, to drive the linear. On CW, I use the 
WS 52 barefoot, naturally, and often in 
low power mode. Life is good. 


See you On-the-Air! 
ER 
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A 40M and 20M 175 Watt CW Transmitter in a 
File Cabinet, Part 3 


By Edward M. Chimento, WA2QAJ 
322 Leafy Way Ave. 

Spring Hill, FL 34606-6538 
352-200-6827 
ARSwa2qaj@gmail.com 


The third and final part of this series 
includes the circuit description and layout 
of the power amplifier and the PA power 
supply. The PA will deliver in excess of 
100 watts output on 40 and 20 meters 


into a 50 ohm load with a plate input 
power of 175 watts (580 volts at 300 
mA). 


WA20AI 


: 
teuht 


All PA operating voltages are provided 
by a separate power supply built into the 
upper file cabinet drawer. Refer to figure 
1 for switch, fuse and indicator locations, 
figure 4 for a general view of the power 
supply’s interior, and figure 2 for the PA 
schematic. All supply voltages output to 
the PA at J4 and connect to the PA at J5 
in the lower drawer via a short cable. 
Individual transformers (T3, T'4) are used 
for the plate and bias supply voltages 
with standard full wave rectifier and filter 
circuits. Both supplies are continuously 


Pe te 


Figure 1: This view shows the locations of the switches, meters, and other controls for 


the PA section. 
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metered. The 12k, 50 watt bleeder 
resistor in the HV supply was selected to 
keep voltage swings to a minimum while 
keying. HV regulation is about 3-% 
percent, 600V - key up, 580V - key down 
at full-power input. T3 is switched on 
and off separately to allow the PA to be 
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Figure 4: The Power Supply Interior 


turned off during exciter tune-up and/or 
frequency spotting. Two transformers 
wired in series for the filament supply 
(T5, T6) are certainly unnecessary if a 
Pov TAs (minimum) wanit 1s 
available instead. 

The PA itself is built on a 10x10x4-%4 
inch L-bracket with a 6x4x2-inch 
aluminum chassis attached containing 
all but the pi-network components. Major 
component placement and control 
location is shown in figures 4 and 5 on 
the right side of the lower file drawer. 
Figure 6 shows in detail the component 
placement on the subchassis. All voltages 
to the PA enter the lower drawer through 
the octal socket, J5, (upper right corner 
of the front panel) and connect 
to terminal strip TB4 on the 
sub chassis. The power supply 
at the rear of the drawer is the 
exciter power supply that was 
described in part 2 of this 
series. 

The PA schematic is shown 
ivtietre* 2!) The“PAs 
straightforward Class-C 
design using a parallel 
connected pair of 6883 beam 
tubes* '(12° volt 
equivalent to the 6146 ) anda 
6AQ5 clamp tube. Operating 
grid bias (-70V) to the pair is 
supplied by a combination of 
fixed protective bias (-32V) 
(-38V) 


power 


and drive bias 


Figure 5: Component 
Placement on the PA Chassis 
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Figure 6: General View of Component Layout on the PA Chassis 


developed across the 7.5k-ohm resistor 
when the exciter is keyed on. Normal 
grid drive current to the pair of 6883s is 
5 mA. The 100 pF capacitor in the grid 
circuit was included to provide a low 
impedance path to ground preventing 
self oscillation and eliminating the need 
A 500-0-500 


microamp meter monitors grid current 


for neutralization. 


and is shunted to extend its range to 5-0- 
5 mA. Since a small negative grid current 
flows in this circuit with no excitation 
applied, a “zero center” meter was chosen 
to prevent the meter from reading off 
scale in the reverse direction. 

A clamp tube was included to prevent 
excessive plate dissipation to develop in 
the 6883s when the exciter is idle or 
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when no RF is otherwise present at the 
PA input. With the exciter idle, the 500k 
pot (Rset) is adjusted to permit the 6AQ5 
to conduct heavily, dropping the screen 
voltage to the 6883s and reducing the 
plate current to zero. When the exciter is 
keyed on, negative bias to the grid of the 
GAQ5 increases cutting it off and 
returning the PA screen voltage back to 
its normal operating level. 

The output circuit is a standard pi- 
network configuration designed to work 
into a 50 or 75 ohm load. Plate current is 
continuously monitored by a 4-% inch, 
0-1000-mA meter. As shown in figure , 
the network inductor, L, PA tune and PA 
load capacitors are mounted to the L- 
bracket. The bandswitch is mounted 
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directly to the front panel. The SO-239 
output connector (not shown in the 
photo) is located on the rear apron of the 
file drawer and is accessed through a 2- 
inch hole in the back of the file cabinet 
enclosure. 

Transmitter Adjustments 

¢ Preliminary: 

Turn on filament and bias supply to 
the PA. After a warm-up, turn on the 
plate supply. The exciter power supply 
can be left off. Observe plate current on 
the panel meter and adjust Rset on the 
PA for a zero reading. 

Exciter 

Set the bandswitch on the exciter to 
40M. Turn on the exciter’s power supply. 
Turn on the bias and filament supply 
voltages to the PA. Turn off the plate 
supply voltage to the PA. 

¢ Crystal Control: 

Install a 40 meter crystal into J1. Set 
the Xtal/VFO switch to the Xtal position. 
Plug the key into the key jack and key on 
the exciter. Observe the grid current and 
peak the multiplier/driver control. Then 
set the drive level control on the exciter 
for a grid current reading of 5 mA. 

¢ VFO Control: 

Set the Xtal/VFO switch to the VFO 
position. Plug the key into the key jack 
on the VFO. Be sure to connect the VFO 
keying bias voltage from the VFO to TB3 
on the exciter. If this is not done the 
exciter will not output a signal and V3 
will overheat. Peak both the doubler and 
multiplier/driver controls. Then set the 
drive level control for a grid current 


reading of 5 mA. 
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or: 

Connect a 50 ohm load to the PA 
output jack. Set the bandswitch to 40M. 
Turn on the plate supply voltage to the 
PA. 

¢ Key the transmitter on. Dip the PA 
tune and increase the PA load controls 
respectively for a plate current of 260- 
300 mA. 

¢ Recheck the grid current and readjust 
the exciter controls if necessary for a grid 
current of 5 mA. There will be minor 
control interaction on both bands but 
somewhat more pronounced on 20 
meters. | 

Conclusion 

I’ve had as much fun building this rig 
as I now do operating it. On-the-air 
results have been excellent with many 
positive comments about a clean and 
chirp free signal uncommon in many 
home-brew vacuum tube rigs. If the idea 
of the file cabinet enclosure does not 
appeal to you, I’m sure the circuit will 
perform just as well if built in a 
conventional manner. I’m certainly 
available to answer any questions or 
provide assistance to anyone choosing to 
undertake this project. Please contact me 
via email: ARSwa2qaj@gmail.com. 


ER 
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Simple Improvements to the Heathkit V-2 VITVM 


By Phil Legate, ACWOB 
spf@Reagan.com 


A neighbor of mine recently 
commented that, “Obviously you're a 
Ham, so I have something that you 
might want.” She then presented a 
pristine Heathkit V-2 VIT'VM. She also 
stated it was mine for free if I really 
wanted it. 

“Gulp,” [had been wanting a vintage 
VTVM for some time as I had used an 
Eico VI'VM in my youth. 

The neighbor further related that 
this was her dad’s VITVM, who was 
also a ham, and had worked as an 
engineer at Collins Radio with Arthur 
Collins. Wow! What history this classic 
test instrument must possess. Knowing 
this, I had to bring this beauty back to 
life. 


TO Meter Bridge and V25 


HeathKit V-2 VTVM PS 


Hammond 269AX v27" 


F1* T1P1 T1IS1A | 180V across V27 
7 47 uF 350V 


+ 


1A FB 
120VAC 


6X5 
R* R* 


T1S1B 


6VAC 
1.7A 


6.7VAC  0.221W 0.221w_ | 
0.005 


T1S2 


To 6SN7 Plates 


Heathkit V2 VIVM Power Supply 
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The V-2’s Circuitry 

The V-2 is simple. A 6X5 full-wave 
rectifier supplies a relatively low voltage 
of + 77V and -102V to the active circuitry. 
The AC signal rectifier is a metal case 
6H6 low current rectifier. The bridge 
amplifier is a dual triode 6SN7 in which 
its cathodes power the Meter Bridge. 


Precision resistors comprise the 
attenuators for the voltage and resistance 
functions. Two wire wound 


Perentrometers offer AC and DC 
calibration. Two “D” cells provide the 
voltage for resistance measurements and 
balance the center of mass. 

Repair 


Components with “*” are modified 


components or new components. 


Leakproof Indeed — Original Batteries! 

After checking all resistors for proper 
value, cleaning switches, and checking 
power supply voltages, I determined the 
transformer had failed. B+ was low and 
the filament winding was only supplying 


Inside-Component View of the Heath V-2 VIVM 
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4.5VAC. The bleeder resistors were very 
high in value as well. In addition, filter 
capacitor V27 had been leaking for some 
time and indicated low resistance when 
out of circuit. I suspect a chain of failures, 
starting with bleeder resistors V22 and 
V23, with the V27 offering the final 
blow to the original power transformer. 

I had in my inventory a Hammond 
269AX which had the proper secondary 
voltages. However, being larger than the 
original and having a full bell, I had to 
make some “adjustments.” I had to first 
rotate the transformer 45 degrees and 


a6 Electric Radio #334 


Rear View of the V-2 VIVM 


then elevate it on stilts or spacers for 
clearance); One advantages tame: 
modification was that two of the unused 
mounting holes in the bell aligned 
perfectly with the two calibration 
potentiometers. 

Secondly, there was some contact 
between’ the meter. case and pae 
transformer. I had to then remove the 
meter case and shim-out the meter case 
with brass washers. In the end, this 
“interference” fix actually added to the 
V-2’s appearance. 

I had previously ordered a set of tubes 


March 2017 


This photo is from the 1953 Heath Gitlog and shows 


ee 
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the VIVM aise ging rack. 


(Photo Courtesy of Joe Long, WA2EJT from ER #328, September 2016.) 


for the V-2 thinking they would be weak 
or had failed. However, upon checking 
them in my Hickok 633A, they all had 
high transconductance with no shorts, so 
back in went the original 1949-ish tubes. 

Capacitor O25 was replaced with a 
ceramic 0.01 uF 2kV unit. Capacitor 
O10 was replaced with a ceramic 3,300 
pF 500 Volt unit. The power cord was 
replaced with a brown, 18 gauge two- 
wire cord to keep that classic look. 

I think one of the reasons for the 
VTVM’s longevity is the low B+ and 
filament operating voltages. Since the 
filament voltage now measured 6.7 volts, 
I decided to reduce the filament voltage 
to 6 volts, in accord with the notes on 
Page 4 of the manual. 

For ease of servicing, I replaced the 
battery holder to chassis wiring with #18 
stranded wiring of 15" length. 

Conclusion 
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After some very minor calibration this 
instrument is now part of my electronic 
bench s. repertoire of ‘Classic test 
equipment. The V-2 is now making 
voltage and resistance measurements in 
vintage equipment of similar age. 


ER 


4 la \ 
MRCC DATE CORRECTION 


The correct date for the 2017 MRCC 
meet is Thursday, May 4™ at the NCO 
Club on the Camp San Luis Obispo base. 
The date published last month was wrong. 

Further information can be found on 
the: laternet an this: ORL herp: // 


www.mrcgwest.org/. 
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The Hallicrafters HA-1 TO Keyer 


Vacuum Tubes in Digital Circuitry 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Hallicrafters HA-1 T.O. electronic 
keyer is an interesting marriage of digital 
and vacuum tube technology. Like the 
original W9TO keyer it was based on, 
conventional triode vacuum tubes are 
used as digital circuit elements, as they 
were in the very first Univac tube type 
digital computers. The original Univac 
computer that was installed at Case 
Institute of Technology in Cleveland, 


Ohio, used octal tubes, not miniatures. I 
bought a few of the circuit panels from it 
at Electronic Surplus, a dealer in 
Cleveland, Ohio. 
Power Supplies and Voltage 
Regulation in the HA-1 

Two regulated DC potentials were used 
for all operation of the tubes as digital 
flip-flops and in divide-by-two circuits. 
A half wave power supply is used to make 
the DC for both the negative and positive 
supplies; since the current consumption 
was quite low, anda single 20nF capacitor 
provided sufficient filtering of the DC. 
Silicon diodes for power supply 


~~ tow, 
_sOOFF e. 
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Figure 1: The HA-1 keyer began production about 1960 and evolved over several 


different versions. 
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rectification were available for use in 
place of vacuum tubes and had largely 
feplaced selenium ’ rectifiers; the 
Hallicrafters HA-1 made use of silicon 
diodes. An 0A2 gaseous voltage regulator 
tube regulates the +150 VDC supply 
line; an OB2 tube regulates the -105 
VDC supply line. The 0A2 and 0B2 are 
not wired in to interrupt the power supply 
when the tube is missing from the socket. 
All common gaseous regulator tubes have 
a pair of pins that are connected by a 
jumper inside the tube; this can be used 
to interrupt the DC voltage source when 
the tube is missing from the socket. 
Modern equipment would use Zener 
diodes in this application. When the 
circuit for these keyers was developed 
Zener diodes, as we now know them, 
were not available to the amateur public, 
if they existed at all. 
Premium 5963 Dual Triodes Used in 
Digital Flip-Flops 

The HA-1 uses six vacuum tubes; three 
are type 5963, which is a premium version 
of the 12AU7A; it is the same dual triode 
but built to a higher standard. The HA- 
1 also uses one standard 12AU7A as the 
sidetone audio amplifier and the relay 
tube for the mercury-wetted relay. The 
premium 5963 dual triode tubes have a 
different part number than the standard 
12AU7A tube in the Hallicrafters 
instruction manual for the HA-1 keyer. 
Hallicrafters actually used the premium 
5963 tube in production. They listed the 
standard 12AU7A as a replacement for 
the 5963; probably in case the premium 
5963 tubes were unknown or unavailable. 
Two neon bulbs are used as circuit 
elements; a type NE-2 is wired in and 
serves as the sidetone oscillator and a 
bayonet based NE51 is used as both the 


pilot light for the unit and as an indicator 
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of the dots and dashes keyed into the 
unit. The NE-51 flashes once for a dot 
and twice for a dash; the manual notes 
that good CW sending results in a steady 
flash rate of the NE-51, since a dash 
should be three dots long and letter to 
letter spacing should be three dots long. 
There isa volume control for the sidetone, 
but no pitch control. 

The external key paddle turns on the 
V2 5963, which will selectively start the 
two flip-flops made with V1 and V3, 
both 5963s. A silicon signal diode, CR1, 
a 1N1763A, allows the dash side of the 
key paddle to trigger both flip-flops and 
to allow the second flip-flop to extend 
the relay closure to three dots to form a 
dash. The flip-flop made by V1 creates 
dots and the dot-length space; it drives 
the relay tube V4A directly. The flip-flop 
made by V3 divides the output of V1 by 
two to keep the relay closed the length of 
a dot to fill in the space between dots to 
make a dash three dots long. The 
“Balance” control adjusts the trigger 
points of the second (V3) flip-flop to 
ensure that dashes are formed when 
requested. 

The logic functions in the HA-1 are a 
bit more difficult to design than transistor 
circuitry because vacuum tubes come in 
only one polarity, unlike transistors that 
come in PNP and NPN versions. To 
make the circuitry possible, the 
Hallicrafters engineers used both a 
positive and a negative power supply 
polarities to allow tubes to be used in 
digital circuits of a simple design. 

Keying Inputs to the HA-1 from a 
Paddle and Output Keying Contacts 

to the Transmitter 

The HA-1 has only a maximum voltage 
of 17 volts on the paddle contacts, so the 
HA-1 is not a shock hazard in normal 
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Figure 2: This under-chassis photo shows the overall component placements. 


operation. An issue with some ham 
equipment designs is when the output 
contacts are common to the ground of 
the device. Some transmitters, like the 
Eldico T-102 clone of the Collins S- 
Line, have both sides of the keyed contacts 
at some potential other than ground. 
Since the armature moving contact in the 
mercury relay in the HA-1 is common to 
all stationary contacts, it is not possible 
to isolate and float the contacts intended 
to key the transmitter, in a case where the 
transmitter does not have one of the 
keying lines to the keying contacts 
connected to the common station ground. 
This is because the armature works with 
another mercury relay contact to control 
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the sidetone sound by returning the audio 
transformer secondary to ground. 
Transmitters that have this issue of both 
sides of the keying input at a non-ground 
potential are also a problem for many 
hand keys and bug keys, as most 
commercial keys are designed to have 
one side common to the station ground. 

Rig Keying Mercury-Wetted Relay 

The manual for the HA-1 notes that 
the mercury wetted relay will not function 
properly when tilted to more than a 30 
degree angle. As long as the HA-1 is 
sitting on a flat operating desk this will 
be no issue. The HA-1 cannot be set on 
its side because the mercury relay will 
malfunction. 
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With no network, the keying capability 
is reduced to 2 mA and 50 VDC. The 


network values to be used come from a 
resistor between 1 and 2500 ohms and a 
capacitor of between .001 and 2.5 
that closes to ground when the transmitter 


chart in the manual’s figure 5 and use a 
microfarads. In addition to the contact 


: Hallicrafters HA-1 Schematic from the Manual 


3 


igure 
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F 
The manual details added networks to 


be used across the keying terminals to the 


1 will handle up to 5 DC amperes and up 


to 500 VDC, but not both at the same 
time. The contacts will handle a power of 


transmitter. The keying relay in the HA- 
up to 250 voltamperes when a proper 
network is used across the relay contacts. 


Fy2au7/5963 


Figure 4: The HA-1 has been removed from the case. 


is to be keyed, there are two contacts that 
are normally grounded and open when 
the transmitter is to be keyed. These 
seem to be of little use; probably the relay 
readily available to Hallicrafters had the 
contacts already there, so Hallicrafters 
ran them out to contacts on the octal 
socket’s output connector. 

Cabinet and Knobs for the HA-1 

The HA-1 shares its cabinet with the 
very nice Hallicrafters VFO, the HA-9. 
The HA-9 uses heterodyne methods to 
cover the 80 to 2-meter bands; a fairly 
unique idea for a device of its type. I do 
not believe the cabinet was used for any 
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other accessory items. Other station 
accessories, like the HA-8 Spatter Guard 
and the HA-10 Low Frequency 
Converter, used a smaller style cabinet. 

The knobs match the style used on the 
HT-37 SSB-CW transmitter and a 
number of receivers from the 1960s and 
1970s. The finish colors match the HT- 
37 and receivers like the SX-110, SX- 
111, and quite a few others of the same 
eras 


ER 
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The Ham from Harvey says: 


YOUR FIST IS “‘LETTER-PERFECT’’ 


with the HALLICRAFTERS 
‘TO’ Electronic Keyer 


Remember when tape was considered the only means of 
perfect code transmission? Not any more! With the 
Hallicrafters ‘TO’ Electronic Keyer, your fist takes on all 
the crisp intelligibility of tape. Every character is letter- 
perfect. You'll clear up your transmission backlog in na 
time, and collect compliments on the clarity of your 


sending, Model HA-1 
$°7 925 
The ‘TO’ Electronic Keyer eet 


forms dits, dahs, and spaces electronically, at any speed from 10 REN TE ERE 

to 65 wpm. Employing digital computer circuitry, it opens and closes the circuit in perfect rhythm, regard- 
less of what the operator does. Holding the key closed will result in a stream of dits or dahs, all properly 
spaced and perfectly formed. 


lf you should deviate from the pre-set speed of the Keyer, a dual neon indicator on the front panel 
flashes a warning. Pre-set speed remains constant regardless of temperature or line voltage variations. 


The ‘TO’ Keyer installs in an instant. Just connect it to your transmitter’s key terminals, and plug in 
the Keyer’s AC line. 


Match your ‘TO’ Electronic tice with the VIBROPLEX 


VIBRO-KEYER 


for a perfectly matched sending team! 


Oversize contacts are mounted on a sturdy main frame and 
compound lever. Bearing movement minimizes friction and 
wear... lets you send for hours without developing a 
“olass arm’. Accurate adjustment settings tailor the 
VIBRO-KEYER ‘to your individual fist. Smooth, red paddies 
and heavy beige base make the VIBRO-KEYER an attractive 
addition to your rig, Base dimensions: 312” x 4/2” with 
skid proof feet. 


The place to buy Hallicrafters and Vibroplex is 


HARVEY 


... known the world over as the most reliable source of ham equipment. For the best deal, contact The Ham From Harvey: W2D10 


HARVEY arapio co., inc. 


103 West 43rd Street, New York 36, New York ¢ JUdson 2-1500 
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The KDOHG Heavy Metal 
Rally Report, 2017 


This year’s KD@HG Heavy Metal Rally had a lot of participation with good radio 
conditions. Many ops commented favorably on the new date, February 4th, because 
it was a lot more convenient than during the December holiday season as in past years. 
Although NODMS was QRT with modulator problems, I did get to SWL for a couple 
of hours and it sure sounded like fun and I’m sorry I missed out. I didn’t hear much 
from the East Coast stations but that was likely due to the time period I was listening. 
I really do appreciate getting the comments and photos that follow! 


Hi Ray 
I started the night on 3.880 kc, which 
had Borgi KDYQQ as the anchor station, 
a commanding 


signal from 


his homebrew. Heard or worked was 
K9EID, KBS5MD, KC5SSB, W9XRT, 
WEOIRP Ri [ie Nee os KOU ec 
W5 GZ) WOLSS NOE WS) BIO EY, 
W9IJMK, KC4NWF, WQOERE. Out of 
that group was two Johnson Desk KW, 
Collins 20V-2, 30K-4, and a GK-400. 
As that frequency started to wind down | 
moved to 1.880 kc, Rob K5UJ was in 
QSO with WISWR, WIOTN, 


Electric Radio #334 


At 


WB4OJM, and Doug KAISHU in the 
state of Maine.. In that group was 
two homebrews, a Collins KW-1, and 
the heaviest desktop transmitter made a 
Meissner 150B. At 9;30pnre@o a 
jumped back to 75 meters and hada QSO 
with Mike W@FD and his Desk KW, 
W@KU, K9EID who worked a Canadian 
station and WAWFDYV in North Dakota. 
I used my James Millen transmitter on 
75 and Hallicrafters BC-610I on 160 
meters. Just before I called it a night I set 
up my recent acquired SDR play receiver 


and heard WA7DOC calling CQ. The 
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filaments had long been turned off. 
Look forward to next year. 
73, Mike Krahenbuhl, KWARA 
P.S. I like the later date. 


Hi Ray, 

Here is a report on the Heavy Metal 
Rally. 

Saturday 5:30 PM CST. 3885 or 3880 
forgot to note the frequency. Using 
Johnson Valiant with R-388, Inverted V 
cut for 75M, apex at 35 feet. 

Answered CQ from K9YQQ at 5:30 
Gp be 

Round table increased with the 
following stations. I may be missing some 
that joined in: 

K9EID, WORPR, KB5MD, KC4SSB 

KIGAS, K5UJ, WSFFK, KOARA, 
WOLS, WO9JMK, KIQET, NIFWS, 
W5CZ, K8TPY, N3WZU 

73, Jeff Main, WOXRT, Milwaukee, 
WI 


Hi Ray, 
A. R. S. KD2FO is located 50 mi SW 
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of Washington, D.C. in rural Virginia, 
about 20 miles beyond the usual suburban 
“sprawl” of Northern VA. 
a westine of) KDIEO 
“contributions” to the Heavy Metal Rally. 
Station Equipment: Heathkit Apache 
Transmitter 
Globe King 500A transmitter 
Hallicrafters SX-101A Receiver 
Dentron MT-2000A Tuner 
160M Loop Antenna /w 600 Ohm 
open wire feed 
Saturday 2/4/17 
Freq.: 3705 kHz - AM round-table 
QSO 6;30 to 7;30 PM 
GK-500A; SX-101A with 160M Loop 
AB3HT - Ed, Allentown, Pa. 
KAZ | eo Dave~ Henrietray NY; 
Rochester area 
KID3ELY = Steve 
* KB3LR - Kelly, Williamsport, Pa. 
* Offered assistance for visually 
impaired tuning of transmitters & tuners 
by using “tone changer” boxes that 


Here is 


respond to transmitter signal strength. 


My buddy Al, K2ERG in Rochester may 
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WBOIIFE 


be able to help. 

Freq.: 3705 kHz - AM round-table 
QOSO°*10:350 to" tT 30 PM 

Heathkit Apache; GK-500A; SX-101A 
with 160M Loop 

Answered AM CQ from AC®OB 
Bill at Cedar Rapids, Iowa - used the 
Apache & switched to GK-500A for 
signal comparison. ACWOB said it was 
much stronger with the GK, but K4J WS 
& AE4R reported NO DIFFERENCE 
down) South (go figure)...... that’s 
propagation, I guess. 


QSO was joined by: W3HM - Howard, 


pen: air 


tit Hii nn 
rtitaanunatt pn 
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K4J WS - Jim, AE4R - Mike 
So there you are.....my Heavy Metal 
Contribution! 


73 de KD2FO, Don Rasmussen 


Hello Ray (NODMS) at ERmag, 

I do still have my email that I sent you 
for my first Heavy Metal Rally in 2014. 
I did hear a good amount of activity this 
year. 

I operated yesterday but did only one 
round table on 3885 kHz with 3 stations 
in Colorado and 1 in New Mexico. 

The stations were NOSP, W@WFD, 
W5VXE, and WONW. 

I am not officially heavy 
metal at this point (maybe 
someday, however), but I 
have a DX-100 transmitter 
and Hallicrafters HQ-160. 
I’ve been a ham since 1971, 
but since, about, 2 1/2 years 
}ago, I mostly operate AM 
now - on 75 and 40 Meters 
mostly. My AM boatanchor 
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activity started with just wanting a good 
size speaker for my shack. I picked up the 
Hallicrafters nice 12" (diagonally) for a 
good price, cleaned it up and painted it to 


make it look like the original colors. 
Well, after that, I wanted a general 
coverage AM receiver (didn’t care about 


Electric Radio #334 


SSB) and found the 
HQ-160 pretty 
quickly which 
matched the speaker, 
of course. Then, I was 
hooked and started 
looking for a Valiant/ 
DX-100 to get started 
on plate modulated 
AM. Notsure what my 
next step will be - 
probably the heavy 
metal - I like the Globe 
Kings. Who knows - it 
would be great to build 
something, but I'll 
have to work up to 
that, especially when 
time is limited. 

My son, 
KDIGWAQ, who just 
got his license last 
summer at age 13, took 
the attached photo of 
me at my shack. 

73, Chuck Menard, 
WBOIIFE 

Glen Ellyn, IL 


Hi Ray! Sorry you 
had transmitter 
trouble. I was on for 
onbyxlh hours just 
talked to local guys. I 
used my new Millen 
transmitter shown in 
photo with NC-100X receiver. 

The Millen uses 1OOTHs modulated 
with 100THs. 

73, Rod Perala, W5CZ 


ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOOJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET 0n 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSK: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + /- QRM. QSX Ted, W3P WW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Pottstown Area 6 Meter Mini Boatanchor Net: Active Every Wednesday night 9PM, about 50.400, OSX Steve K3ALV 
Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc. Op rotates Jim (WAS5BDR), Jack (KG5GP), Steve (W4ASM), Bill (W4WHW), 
Jay (WB6EMWL). Tech Nets: Wed 2300z 14.292Mc. OSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc OSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WAS5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed ina month. 
Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
tne NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Ray@ERmag.com (Emailed ads are preferred.) 


er _ DEADLINE for April 2017 is Friday, March 24! 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Selection of new, one and 
three volt tubes.1R5, 3Q4,1U4, etc. Tell 
me what you need. John, W3TJ , 
Filbertson@comcast.net, 814-238-1736 
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FOR SALE: Johnson Desk Kilowatt with 
desk in good working condition. Pick up 
only, $1,500. Ranger. Il. $300 Cliff 
Colelman 2971 Alveria Dr. Carbondale, Il. 
62901 Email ccolemanmd @ gmail.com 


FOR SALE: Collins 55G1_ preselector 
(51S1)- $1500; National HRO 60 
transformer/choke-$100; HRO 5-$300 
Carter Elliott WD4AYS, 
celliott14@aol.com, 434-566-8767 
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FOR SALE: Drake C-line restored by Jeff, 
WA8SAJ, excellent condition and 
performance: R-4C with freq. display, T- 
4XC, AC-4, MS-4, 4NB noise blanker, CW 
& AM filters 6 KHz, 500 Hz, 250 Hz, covers 
160m - 10m including WARC bands, W- 
4 Watt meter, manuals & cables, $1,375. 
For details contact Phil W8OZM, e-mail: 
xion@ncweb.com. Prefer pickup 
Cleveland, OH area or add shipping. 


FOR SALE: Collins 51j4 Receiver S/N 
5247 Just Overhauled by Howard Mills 
(W3HM) with Restoration Paperwork from 
Howard. With Collins Filters. Copy of 
Manual. Looks & Plays Great. BILL 304- 
842-4635 


FOR SALE: GRC-9, GN-58, DY-88F, BX- 
53D and more. Will ship. Andy, K6RY, 
Fresno, CA candoandys @aol.com, 559- 
903-2482 


FOR SALE: National HRO-500P built in 
speaker, plus matching speaker, very 
excellent condition, just calibrated and 
new lamps, $1900 pick up only Cleveland, 
OH. Prefer pickup Cleveland, Oh area or 
add UPS shipping for 48 States. For 
details call 440-951-6406 Jeff, WA8SAuJ, 
wa8saj@ncweb.com for photos. 


FOR SALE: Collins transmitters 30K1, 
30K4, KWS1 and 550A broadcast 
transmitter. Peter Stratigos, NSHXW 914- 
437-8456, i1peter.stratigos @ gmail.com 
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DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS DRAKE 
Includes A FREQUENCY ~ All Tuning 
2./MHz Crystal Is Done With 
Oscillator The VFO 1000 
To Replace Providing 
The Collins Complete 
VFO, Giving Digital Control 
Complete For Highest 
Control To The Universal Digta! VFO 1009 Electronic Specially Product Accuracy And 
VFO 1000 : nes Stability 


Easy installation « just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com * $250.00 + $15 S/H 


FOR SALE: Military Rigs, For list, email 
Roger, KORMK, mrshi8st8or5y @cox.net 
or send SASE to Roger Klingman, 1355 
Minisa, Wichita, KS 67203 


FOR SALE: Tubes, 300+ most tested - 
collection of rare tubes, 7+ tube test socket 
adapters, includes 4-400C NOS & 813 
NOS. For list, email Roger, KORMK, at 
mr3shi8st8or5y @ cox.net or send SASE to 
Roger Klingman, 1355 Minisa, Wichita, 
KS 67203 


FOR SALE: Speaker from Philco 95, good 
condition.$25.00,Majestic Escutcheon, 
$5.00. 0-15 mA. Meter James S Looney 
1135 Harman Jct. Rd. Grundy VA 24614 
276- 531-8677 
mowman7777 @ yahoo.com 


FOR SALE: Rider manuals, each book 
$19, Volumes 1 to 20 available, plus 
shipping. Toshi Yamada, 7107 175th PL 
SW, Edmonds, WA 98026, 
jaiftc @ hotmail.com 


FOR SALE: Radiomarine TCP-3 AM 
Transmitter-Receiver 2-3 MHZ. On the air 
on 1985 khz. See pics in ER issue 282, 
Nov 2012 pg 47. $500 or trade for ? Jeff, 
WB6ZBxX vce.lab @ att.net or call 559 916 
3311 & leave a message. 


FOR SALE/Trade: Central Electronics 
100V, Johnson Thunderbolt, manuals, 
$950.00. Won't ship or split up. Victor, 
WD8DWR @arrl.net, 810-367-2087 
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W9DYV Boatanchor Event 
July 22-23, 2017 
Jonesborough, Tennessee 


Are you up for a Challenge? 


If so, get those soldering irons hot! 


Mark Mumaw NU6X sure was! Mark looked back to the early days of 
amateur single-sideband and homebrewed in 2016 the famous General 
Electric SSB, Jr. 


A single-band exciter designed by W2KUJ-Don Norgaard, the SSB, Jr was 
an inexpensive way for the 1950 ham operator to experiment with HF 
single-sideband. This little rig ignited the SSB Age in a way far more than 
Don ever imagined. 


So, what have you been busy designing and building in the “hollow 
state”? Plan to share your creations and skills with vintage radio hams 
in Jonesborough, TN — home of the W9DYV Boatanchor Radio Event. 


Are you a Collins, EF Johnson, Drake, Swan, Hallicrafters, National, or 
Heath enthusiast-collector? If so, we want to hear and see artifacts and 
history you have collected. Keep the July 22’ weekend clear. More to 
follow! 


W9ODYV Boatanchor Event 
July 22-23, 2017 
Jonesborough, Tennessee 


Workshops on restoring vintage 
SSB/CW/AM. 


Hear about the people who 
manufactured the rigs you 


enjoy. 


Hints and kicks on making those 
homebrews even better! 


For more information: 


www.ce-multiphase.com 
nick.tusa@tusaconsulting.com 


NU6X’s Superb Layout and Construction Laid Bare — And, it Works FB! 


FOR SALE: COLLINS 51J3/R-388 URR PayPal. Located in Charlottesville, VA. 
Receiver (Serial # 574) w/Speaker and Call Alan K9MBQ 434-975-6237; 
Original Manual. Covers 0.5 — 30.5 MHz alan.swinger @ gmail.com 

on CW, SSB and AM. Looks Great and 

Plays Well! $725 plus shipping; Accept 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
e Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 


mip 
Se 


TrueLadd 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KNOS, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: Perfectly reform electrolytics, 
for more info contact Jerry at 
acOrl@ yahoo.com 


FOR SALE: Early B/W TV Uhf Conv 
Brightners Rider Schmatic (2)Books 
Tubes Many Test Sets Everything Except 
Howdy Doody Call H, Felder 301-320- 
3028 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE: Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 


Line.com 


S 


er 


amp in exchange for tower work, thinking 
’'d get around to restoring it, but hasn’t 
happened. Pix available. Stored in garage 
in MD. $2000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE/TRADE: QST binders $2 each; 
old radio catalogs, books, handbooks, 
manuals, magazines; ARRL, CQ, Riders 
and Sams books and publications. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 


amazon.com 
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Hayseed HamfestLLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-Caps.com 


t=2> 
ae 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 


Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 13% Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 

SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 201 76-6146. 
540-822-5643, kSich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Hickok Teaching Systems 
Power Supply Model 435. Need schematic 
and instruction user manuals. 
mmoss@mindspring.com 770-429- 
0314 


WANTED: General Radio Modulation 
Monitor Model 1931A. Thanks. Ken 
Kinderman, W2EWL, 
scr274@gmail.com, 217-953-1026 
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WANTED: Heathkit Model A7 amplifier. 
Mil-Spec Communications Condition optional, Model A7-E preferred, 
R-390, R-390A, R-388 & Other Military Receivers but will consider others if power and output 
Sales - Service -Manuals - Parts transformers O.K. George, VE3LTU, 

Box 633, Englewood, FL 34295-0633 gkve3itu @ hurontel.on.ca 519-524-4578 


Pl ll : 941-474-6818 
ee a pid 3 WANTED: Clegg Zeus transmitter with 
Milspec39@@aol.com power supply modulator. Must be 
“Since 1985” complete. Bill, W3KBS, 


W3kbs1 @gmail.com 


WANTED: Good type 10 tubes - globe. WANTED: Schematics or Manuals for 


_229. Babcock Radio Engineering Inc D-Xmitter 
ee UNO, COM: SAO 828-4152  rT-SAanddustin, IncMobitTrans40) D:A, 


WANTED: Any information on coils for a “Mike” Michael, W3TS, 129 Church Ln, 
Gross CW-25 transmitter (circa 1934). Halifax, PA 17032-837u2, W3TS @arrl.net 


ere a bodies: Would ¢P& WANTED: SCR+183°Rx0iTx, Coils and 


appreciated. I'll pay for copying costs. I'll 
aa Boxes e.g. BC-AN-229 and -230. Anthony 
buy any original Gross coils. Thanks. Needery, MOWWV. England, 


Roger, K1TG, rwkuchera @snet.net 
agwnorden @aol.com 


WANTED: Swan 160X, any condition. WANTED: for C-47 aircraft restoration 


Please Email Jim at 
70K. project, Shock mounts for BC-348, BC- 
j.searcy65@Gmail.com or call 601-795 375 and SCR-274-N 3 receiver and 2 
5357 

transmitter types. Mark McKeown, 
Wanted: Daiwa RF440 Speech Processor WOPXM, 303-278-3908, 
contact K5ulb.Jerry @ aol.com or 918-724- mmckeown @tde.com 
8272 


This book has everything you need to 
know about the art and science of 
sg aon thermatron design and construction. 
ee Bad It pulls together thermatron types 
be and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
Since 1962, grew up on thermatrons, 
— spent 40 years in the electronics 
See ce le 5 ee, Oust on industry, and is bored to death with 
Bae Geek seve es a td seeeree Of Ieerrates ec solid-state! 


and construction, it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TAZZGE/KI7UM has been licensed N OW A Hi i b] f th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e ro mM e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E e€ Cc tr i Cc R a d e) B 00 ks to re 


ERE ee eyo 
for the Radio AmatetKe) 
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WANTED: Wanted: QSL Cards or 
information about Amateurs from Danville, 
IL. Dates can be from 1920 onward. 
KCQOUNL Curt Gidding 
curtstamp @aol.com 217-359-4017 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh@wescomm.com 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@Reagan.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
6971s 27831075; Steves K2DKT:; 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 
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WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED; PRESS. WIRELESS, ONY; 
Photos, information wanted on Hicksville, 
Baldwin, Litthe Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 
cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 
Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 
magazines, such as The Old Timer's Bulletin, The Tube Collector, 
or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 13,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. : 
Model AB-1M, (With Voltmeter) ........sssssssssssssssssssssssssssessees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SCHOSHHSHSHHHHEHOSSSOSSOSSETOSODOSS 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. AB-1 and AB-1M are 150W. All 
models come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 
Electric Radio Store 


WANTED: Collins R-389 LF receivers, 


parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc @aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
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720-924-0171 


of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration  - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television +L 
- Old-time amateur-radio contests - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 


Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http: /ivanw.qcwa.org/join-renew.php 


For more information please contact 
om@qcwa.org 


Mil-Spec Communications 
720-924-0171 R-390,R-390A, R-388 & Other Military Receivers 
Shipped by 6) Oe $25.00 Sales - Service -Manuals - Parts 
Or on the Internet: Box 633, Englewood, FL 34295-0633 

www.ERmag.com Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since "L98o~ 
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¢ World Class 


¢ Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh@volcano.net 


WANTED | would like to hear from owners 
of the very first model of the LM frequency 
meter, model number “LM” with no 
numeric suffix. It differs from later LMs by 
having a single toggle switch for power, 
and having only four pins on the power 


connector. (| don’t need any information 
on the later LMs.) Please email me at 
wa2ejt59 @stny.rr.com, or leave a 
message at 607-754-2848 and | will return 
your call. Thank you. 


Series 1 + Disk | 
R.L. Drake Co. 
{ 


Requirements: 
Any computer with 
Adobe Accobot Reader® = 
Performance will vory 
depending on speed of 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run, lithographic reprints from 


the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
Single Issues: $4.00 Each, Postpaid 


1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 SKH 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
¢ Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- $15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtISING. ---------------------------- 2-2 -- 2 nn nn nnn nnn nnn nnn nnn nnn nn nnn nen nnn n enn nnn n nnn nn nn enes $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KI@PF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


IS EXCEIIENT. ---------------------------=--=- on nr enn nn nnn enna nnn nen nnnnnnenannnenenneneanenanncnneceannanananaen $24.95 - 10% - $22.45 
PIACtiCal MadiO RENAir, VOLUME 15 viicceisscccnstsccsnssevesiscessevvssnneranseccsueccevnananscnnedoqsecneaansecenss $26.95 
fe ERA GIC) FIO DGIN, . VOUUIING 22 crcnncprevedasxecanaivuenvduapasdunvecnaseannnsapanssdkdesctundetmecsebawenunogns $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photoS.--------------------==- 
eowennnnnnannannnannnnnanennanannanaananannanaenenannancanasaananmanaacanenanamamcneneaneamenemmmmmean mama $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ...............0008 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.---------------------------------------------- 2-22-92 on nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn cence $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the da). -------------------------------9-2 222-222 n enna nnn $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
won nnn nnn nn nnn nnn nnn nn nn nnn nnn nn nnn nn nnn nnn nnn nnn nnn nn nnn nn nn nn nnn nnn nn nn nnn -- n= $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 
Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Credit Cards Welcome via PayPal 
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Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
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« Professional auctioneer for over 14 years. 
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